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IWG1 evaluated two di.tinct approaches to accODDOdating
different Mobile Satellite Service/Radio Determination Satellite
Service ("MSS/ROSS") .y.tems in the 1610-1626.5 and 2483.5-2500
KHz band. -- full band interf.r.nc••haring and band ••gmentation •

. Pive applicant. and on. pot.ntial applicant have agreed that
th.y can all Viably operate th.ir .y.t_ only by full-band
.pectrum sharing. Th••ixth applicant, )(otorola ba••t.adfastly
maintain.d that it. "vi.ion" doe. not allow it to make any de.ign
chang•• to confor.a to an interfer.nc. sharing environment. It has
maintain.d that it can only operate in frequency as.ign.d to it on
an .xclu.ive ba.i. and au.t operate bidirectionally in L-band.

This IWG1 MAjority R.port concludes that the full band
interf.renc. sharing proposal is the best aharing propoaal because
it can accommodat. aultipl. applicants and new applicant., which
would off.r a wide rang. of n.w and low-coat ••rvices domestically
and internationally, such a. voic., paging, fac.imil. and data.
It would al.o provide .af.guards .0 that spectrum can be .
r.a••igned if .ome licen.... do not aake u.e of their a•• igned
shar.. Th. inherent flexibility a.sociated with this approach
will allow sy.t... to eff.ctively r.spond to the IllArket
.nvironment and, therefore, will best serve the public interest.

In this regard, this Report reaches the following conclusions
and recommendation••

<a) There is .uffici.nt spectrum to accOlmlOdate all of the
pending applicants with .cme adjustments to all
curr.ntly propos.d system d.signs and C.l.at.

(b) A r.sourc. allocation plan, wh.th.r allocating frequ.ncy
••gment., tt.e .lots, or interf.r.nc. power, ahould be
ba.ed upon .ound principle. and avoid arbitrarin••••. A
fund.mentally important principl. for r ••ourc.
allocation ia the equitable tr.atment of lic.na••••
Since DS/ROSS is a new ••rvic., equity require. that
.ach applicant receive equal access to the spectrum
re.ource.

(C) Th. only viable ..ana of a••igning the available
.pectrum r ••ource BJDOng aultiple .yet... i. Full Band
Int.rferenc. Sharing. Such an. approach is th. mo.t
flexible and spectrum efficient, provide. the gr.atest
aggregate capacity, facilitates international
coordination, promote. coapetition, and avoids
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(d)

(e)

(f)

(h)

inequitable a••ignment of different portion. of the band
with greater .haring constraint.. Thi. i. the only
approach that allows the pending applicant. to .hare on
a co-frequency, co-coverage baai. with each other and
with .yst_ operated by other countries and .till
pemita entrance by eelaat. Thi. approach allows
aultiple ayatems to .hare aPeCtrum uaing a few technical
sharing rules without resorting to complicated
algorittuu based on traffic projections. It alao
minimizes .haring probl... with other services in the
band••

In principle, both geoatationary and non-geoatationary
satellite aystems can operate in the HaS bands on an
interference sharing baais provided that systea
parameter. are cho.en appropriately. 110 re.triction on
the .election of orbit need. to be placed on applicant••

The Full Band Interference Sharing approach can be
extended to accommodate non-.pread .pectrum sy.tems
.ince PDKA/TDMA systems can be configured to operate in
a manner that cauaes no JDOre equivalent interference
than a .pread apectrum .ystem, provided that it doe. not
operate bidirectionally.

The pee .hould not authorize the u.e of the secondary
HaS downlink at 1613.8~162&.S KHz because of potential
interference to other o.s. satellite .y.t.... Bi
directional .atellite .ystems cannot .hare on a co
coverage, CO-frequency ba.is with other satellite
systems or with other radio service. in the band, and no
coordination .hould be required between secondary and
primary .ervice.. The analy.i. has shown that the
secondary downlink cannot share on a co-coverage, co
frequency basis with U.S. HaS uplinks u.ing an
interference sharing approach .ince it would cau.e a
reduction in capacity for the.e sy.t....

The pee ahould adopt rules that grant all pending
applicanta sati.fying these recommendations
authorizations to construct, launch and operate their
propo.ed sy.t... , subject to coordination UlOng the
immediate and future operators and the uae of default
values for certain critical parameters .uch a. downlink
prD and uplink areal BIRP den.ity.

The pee should adopt rules that .PeCify the Default
Valuea deacribed in Section 2.1 of the IW01 llajority
Report and provide aa foll0W8l •In order to inaure
compliance with the agreed upon, or default (aa the caae
ay be), valuea eliacu••ed above, all IISS licens... will
cooperate with each other in good faith to re.olve
questiona concerning alleged violationa of the
coordination agreement reached between them. Bach
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(i)

licena.. .hall (1) u.ke available to any other
coordinating licenaee rai.ing .uch que.tion, subject to
an appropriate confidentiality agr_nt, all pertinent
technical data in the po•••••ion of .uch all.ged
offending licenaee nece••ary to re.olve auch queation,
and (2) praJlPtly undertake to alter it. ayat_
operation. a. required to correct .uch violationa a. l14y
have occurred."

In recognition of the substantial net increase in U.S.
MBS capacity to be realized through the addition of Yet
another CDNA applicant such as Cel.at and the
incremental public benefit which would flow therefraa,
and subject to the l:1aitationa and rights of current
applicants wader the cutoff rule., the IWGI MAjority
Report rec~nda that the Cel.at syst_ receive the
fair consideration to which it i. entitled a. a new
entrant wh.n and if it chooses to formalize the work
which it has done with respect to bandsharing in an FCC
application.

The rule. implementing the.e recommendation. are specified in
Section 9 of this Report.

1. BAckground

This report de.cribes and eVAluates proposed methods of
achieving multiple entry and shAring among satellite systems in
the 1610-1626.5 MHz and 2483.5-2500 ("MBS/ROSS BAnds").

At the 1992 WOrld Admini.trAtive Radio Conference ("WAItC
92"), spectrum WAS AllOCAted internationally for MBS in these
bands. The bands 1610-1626.5 MHz (earth-to-apace) and 2483.5-2500
MHz (.pace-to-earth) were allocated on a primary bAais. The band
1613.8-1626.5 MHz waa also allocated on a secondary baais for MBS
downlinks. The Federal CcmaunicAtiona Coaais.ion ("PCC") hAS
proposed (in BT Docket )10. 92-28) dome.tic allocationa for MBS/
ROSS in the banda consi.tent with allocation decisions made at
WARC-92. 001 1la10rity Rlport, S 1.

Applications to provide mobil••Atellite aervice (MBS) and
rAdiodetenLination satellite service (ROSS) in these banda have
been filed by six corporation., Constellation Communications,
Inc. ("Constellation"), Bllip.at Corporation ("Bllipsat"), Loral
Qualcoma Satellite Servicea ("LQSS"), ~torola Satellite
Ca.aunicationa, Inc. ("Motorola"), TRW Inc. ("TRW" ), and ~rican

Mobile Satellite Corporation ("~C"). Cel.at, Inc. ("Celsat")
has indicated an intention to file an application to use the MBS/
ROSS bands.

In general, the applicants have proposed to provide a variety
of services including near-toll quality voice, datA, paging,
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facsimile,. and ROSS (position determination) to users with
haQdheld and/or vehicular terminals. Pive applicants have
proposed to offer such service. through a network of low or aedium
earth orbiting (LlO) satellites. The .ixth applicant (·AMSC·)
propos.s to provide .ervic•• within the United State. using
geostationary satellites. Celsat also proposes to use
geostationary .atellites in conjunction with terrestrial
facilities. MOst taportantly, five applicants and Celsat propose
to utilize COMA or spread 'lOX access format to share the 1610
1626.5 KHz and 2483.5-2500 KHz banda. Motorola propo.es to use a
TDMAIPDMA acces. format in the 1616-1626.5 MHz band on a
bidirectional basis and claim8 that it cannot share spectrum with
the other proposed syst.... The noainal Par_ters of these
systems are described in Section 1 of this Report.

2. Description of Sharing Approaches

In order to accommodate the proposed .ystems in the.e band.,
two approaches have been identifiedl Full Band Interference
Sharing and Band Segmentation.

a. lull Band Interference Sharing. The basic elements of
the full band interference sharing approach recommended by six
proposed system operators to accommodate multiple satellite
systems in the 1610-1626.5 MHz and 2483.5-2500 MHz bands include
the following I

Each applicant is granted a licen.e to operate across
the entire 1610-1626.5 MHz and 2483.5-2500 MHz bands, or
portions of these bands as reque.ted.

These licenses are conditioned on a successful
completion of coordination by the licensees with each
other (i.e., those who filed applications within the
current cut-off period).

Ixisting KSS licens.es would have an obligation to
coordinate with Dew licenaees as authorized by the
COJalission, and in the absence of agreement, default
values would apply.

Default value. for the maxt.wa downlink PPO spectral
density and maximum aggregate uplink SIRP areal spectral
c1ansity would be imposed by the PCC on each satellite
sy.t_ licensee if agreement on different values is not
reached during the coordination process ..ong licens..s.

This technical coordination in the KSS/RDSS band. i.
ba.ed on the equitable allocation of interference noise
among aultiple systems sharing the bands.

At the coapletion of coordination, the licensees would
certify to the Commission that coordination has been
successfully coapleted. If necessary, the licen8..s
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would alao file any applicationa for .edificationa of
authorized parametera needed to implement the
coordination agreement.

As a general technical matter, thia approach can be applied
to both spread spectrum and non-spread spectrum aystems, as well
as to LBO and GEO systeas. However, practical sharing resulta may
not be obtained for specific spread and non-apread syst... with
widely different characteriatics. Por exuaple, the deaign of the
propoaed Motorola syst.. precludea spectrum sharing on a co
frequency, co-coverage basis with the proposed COMA syst... under
this approach.

b. Band SeSIMntltion. A band aecpentation approach to
sharing theDS frequenci.s requires that I ( 1) each syat.. is
authorized to operate in some segment of the 1610-1626.5 KHz band,
which IIlight not be an exclusive spectrua assignaent; and (2)
criteria are established for assigning spectrum segments to each
authorized system. Motorola has proposed a plan for segmenting
the 16.5 MHz band of uplink spectrum into two 8.25 MHz wide sub
band segments based on access technology. (Motorola takes no
position as to how the S-band downlink should be shared.) The
basic elements of this plan for domestic implementation are as
follows:

All qualified applicants would receive a permit to
construct syst... that can operate over both bands in
their entirety (i.e., up to 33 MHz), or as much thereof
as they have requested in their applications.

The first operational system would be per.mitted to use
both bands in their entirety in the O.S., or as much
thereof as it has been authorized to use. A syst..
would be considered -operational- when it co_nc.s
providing commercial MSS services as authorized by the
COJIIIILission.

If two systems become operational and employ different
types of modulation techniques, the ToXA/POMA system
would operate in the upper half of the band (1618.25
1626.5 HRz) and the COMA syat_ would operate in the
lower half of the band (1610-1618.25 MHz).

If three or more systems become operational and It least
one employs a different type of modulation technique
than the others, TOIlA/POB systems would share the
1618.25-1626.5 HRz portion of the band through an
exclusive assignment of frequency and the COMA systeas
would share the 1610-1618.25 MIIz portion of the band
through interference sharing.

Other band ae;mentation approaches identified in Section 2 of
thia Report include. (1) Band Segmentation by HUllber of
Applicants; (2) Band Segmentation by Channelization; (3) Band
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8egll8ntation by DynaIIlic Band Sharing, and (4) -Hybrid Full Band
Polarization Segmentation. Bach of these approaches, like the
Motorola proposal, would require that procedures be e.tablished
for assignment of spectrum and dYnamic reallocation.

3. Delcription of Technical Sharing Criteria

During coordination under the full band interference sharing
method, system operatorl would agree on changes to the Par...ters
of their syst... to reduce the amount of interference caused to
other systems to the agreed upon levels. However, such agr_nts
would only be necessary with respect to a limited number o~

par_tera as identified below, and each sy.tem operator would be
Able to optimize its .ystem in teras of capacity, co.t and .ervice
quality within the.e overall sharing constraints. The following
are the parameters on which agreement is to be reached during the
coordination process:

HaxiaWll Downlink PPO Spectral Density
HaxUlua Aggregate BIRP Areal Spectral Density
Polarization
Frequency Plans
Code Structures and Associated Cross-Correlation
Properties
Antenna Beam Patterns
Signal Burst Structures
Overall Interference Allowance

These parameters are described in detail in Section 3 of this
Report.

Additionally, the out-of-band emission rule currently found
in section 25.202(f) needs to be updated to reflect the operation
of US .y.t.... It is proposed that Section 25.202 be _nded to
specify a power spectral density (PSD) ..sk measured relative to
the average in-band PSD at the maximum design power setting for
the IISS/ROSS bands. Proposed out-of-band &mis.ion liaits are
contained in Table 3-1 of this Report. In the event that the out
of-band PSD .pecified in Table 3.1 of this Report i. not met, a
waiver to the mask JUly be allowed. if there is a showing that the
operation of the equipl8nt would not cause harmful interference to
other .yst... or services or if it is shown that the out-of-band
PSD is below a coordinated interference level.

Additionally, a 45 dB isolation is proposed for protection
between a 'l'DXA/FDXA spt_ and a COMA system or syst... that are
operating at or near capacity.

Table 3-2 of thi. Report contains the proposed downlink out
of-band emi.sions limits. The table forma a power spectral
clen.eity (PSD) mask which protects PDIIA/TOIIA or CDIIA receiving
.abile units fram &missioDS fram satellite downlinks in another
band within the 2483.5-2500 KHz band or within the 1613.8-1626.5
MHz secondary downlink band.
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4. Secondary Dgwnlink

The C~ssion baa proposed an allocation in the 1613.8
1626.5 MHz band for JlSS downlinks (space-to-earth) on a secondary
baais, consiatent with the 1IARC-92 allocations, but baa expresaed
concerns whether bidirectional use of tbe 1610-1626.5 MHz band is
feaaible. Botic. o(2rQR9••d Rul. laking, " 28-29 (IT Dkt. 82
28) • secondary IISS downlink transmissions pr.sent an .nvironatnt
for in-band harmful interference to priJlary HSS uplinks wbenever a
syst_usea secondary downlinks co-coverage, co-frequency with
anotber HSS ayat.. operating in the eartb-to-space direction
anywhere i~ the world; siailarly, the potential for out-of-band
haaaful interference would occur whenever one syst_ uses the
proposed secondary downlinks in a specified segment of the 1610
1626.5 MHz band co-coverage witb anotber KSS system operating in
the prtmary earth-to-space direction in a different specified
segment of the band anywhere in the world. XWGl MAjority RePOrt,
S 4.1.

Secondary operations are prohibited from causing har.aful
interference to primary services and cannot claim protection from
ha%aful interference from prtmary services. -Har.mful
interference- is defined as -[i]nterference which endangers the
functioning of a radionavigation service or of other safety
services or serioualy degrades, obstructs or repeatedly interrupts
a radiocommunication service operating in accordance with these
Radio Regulations. - Radio Regulations, Art. 1, S 7.4 (' 163); ....
XWGl XA10rity Report, S 4.2.

Pour line-of-sight interference cases were analyzed in which
an interfering satellite could cause b~ful interference to a
victim satellitel (1) backlobe interference into the mainlobe of
victim aatellite in a higher orbit than the interfering satellite;
(2) sidelobe interference into the sidelobe of a victim satellite
at a comparable orbital altitude as the interfering satellite; (3)
..inlobe interference into a victim satellite froID an interfering
satellite where the potential interference path is just over the
horizon; and (4) backlobl interference into the mainlobe of a
victim satellite in a lower orbit than the interfering satellite.
001 XA10rity Report, S 4.3.

Por deter.aining &aissions of the interfering satellite in
this analysis, the par_ters of the proposed Iridium system were
used. .. 001 IlAjori1iLReport, Annex 4.1. Satellites of the
propoaed syat_ deacri£8d in Section 1 were used as the victim
satellites. Caae 4 alxwe was excluded because the orbit of an
Iridium satellite is lover than the orbit of all other currently
proposed HSS syst_. The effect of interference from secondary
downlink operations into the victim satellites was designed to
..asure loss in capacity while maintaining the call quality of the
existing traffic without the interference. IWGl MAjority 'eport,
S 4.4.
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In this analysis, backlobe interference displaced- from 6
(Bllipsat) to 623 (Constellation) MBS channel. per .pread
bandwidth. au 1101 IlAjority Report, S 4.4, Table III. Sidelobe
interference reduced from 0 (LQSS) to 31 (TRW) as channel. per
spread bandwidth. In the tranahoriaon cue, the nlDlber of .ignals
interfered with ranged from a low of 78 (LQSS) to a high of 7,348
('l'RW) per spread bandwidth. The aggreqate interference impact on
the various propo.ed sy.teas would be .ubatanti.al, e.g., 5,241
aggregate voice circuits lost under the sidelobe analysis for
ConstellationJ Cels.t would lo.e an aggreg.te 41,040 voic.
circuit. in the tranahorizon c.... IIG1 gjority M,port, S 4.4.
With re.PeCt to time and duration of interf.renc., it was noted
that the tran.horiaon c••e i. always pre••nt. Th••id.lobe and
backlobe c•••• are pot.ntially pre••nt in .11 be... continuou.ly.
1101 MAjority Report, S 4.4, Tabl. V. During the.e periods, there
i. a potential 10•• of capacity up to the llASimum specified in the
Report.

According to this .naly.is, the u.e of .econdary downlinks by
the Iridium system with the parameters described in Section 4 of
this Report would result in harmful interf.rence to each of the
proposed systems analyzed for substantial periods of time.

Kotorol. asserts that certain mitigating effecta can be
employed to avoid -harmful interference- from secondary downlinks
into primary uplinkB that may' occur and identified fivel band
s.gaentation, downlink masking by primary uplink, bea manag_nt,
frequency management and antenna' adjustments. sa IIGI 11410rity
Report, S 4.5. However, this Report concludes that Motorola's
.ugge.ted mitigating effects would not be sufficient to eliminate
har.aful interference from Iridium secondary downlinks. The.e
partie. r.cOllll8nd that no burden be impo.ed upon us.rs of priJDary
uplinks in order to .void harmful interf.r.nc. from secondary
downlinks. Sti IIGl MAjQrity Report, S 4.6.

sased upon the predicted harmful interference fro••econdary
downlink., and the apparent infea.ibility of Motorola's proposed
aitigating effects, this Report concludes that a secondary MBS
downlink of the type proposed for Motorola's Iridium system would
result in the lo.s of system capacity for MBS sy.teas operating
CO-frequency uplint. in an interference sharing environment.

5. Relli'able CApACities/PerformAnce AnAly.is

a.alizable capacities and performance of the proposed MBS
sy.t... vere analysed based upon a DlOdel de.igned to determine
c.pacities and perfor.aance under actual operating conditions.
Under the Pull Band Interf.rence Sharing appro.ch described in
Sections 2 and 3 of this Report, the downlink and uplink for the
proposed systems u.ing CDMA acce.. technology were analyzed
separately. IIGl MAjority Rlport, S 5. 1. .

"sults for individual and aggregate COBOS capacities
demonstrate thAt the full-band interference sharing approach
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yield8 .ub.tantial capacity while allowing .ultiple entry for the
five or .ix .~t.. analyzed on an econoaically viable basis.
IJG1 MAjority Report, S 5.1, Table. 1-8. For ex_p1e, in one of
the wor.t ca.es analyaed, if the five pending applicant. were
licenaec1 and u.ing the S-banc:t ciownlink operating co-polar at a pro
spectral density of -139.0 dBW/.2/4kBa, the total COMUS capacity
would be 9199 channels ('table 2), for the.e five .~t.. using the
L-band uplink operating co-polar at an EIRP of -140.0 dBW/.2/4kBz,
the total CONUS capacity would be 8579 channels (Table 6).
Capacity calculatioD.8 would increa.e if Celsat were includecl a. an
operating system.

Section 5. 1 of the ItepOrt c1escr1be. preclicted uplink and
downlink capacities for various combinations of operating KSS
systems at various pro spectral c1enaity level. and EIRP areal
spectral deD.8ity levels anc1 cros.-polariaation isolations. Under
the various scenarios descr1bec:l, capacities of aultiple COXA
systems could range up to 12,000 channels (uplink limitec1)
depending upon the specific syst... assumed to be operating.

Using its band segmentation approach (8.25 MHz for each
access technology), Motorola calculates tbat its Iridium .ystem
would achieve 3854 CONUS channels if it were the only systea
operating in the TollA/ron segment. If there were IIOre than one
syst.. sharing 8.25 MHz, then overall system capacity would re-ain
approximately the ._, and each system would have approxiaately
lIt available channels (where t • number of Ton systems). lIi1
MAjority Report, S 5.5. The capacity figures u.ec1 in section 58
of the Report for the Iridium system were provided by Motorola.
In Annex 5.5, a seParate analysis concludes that the realizable
capacity for Iridium i8 actually only about 1950 channels over
COHOS.

Capacities of COMA systems operating in the 8.25 Dz allotted
for con operation could be calculatec1 by scaling down the
analysis in Section 5.1 of this Report for half the bandwidth.
Onder this band .e9S8ntation approach, the aaximum available
channels for all syst... would be approxiaately 9,570. 1ID1
IlAjority Report, S 8.2.1. Operating over 8.25 MHz would prove
economically infea.ible for certain proposed COXA .y.t... , and .0,
this figure may not be realistic.

Under the band .egmentation approach de.cr1bec1 as -l/n,
capacity may be calculated by scaling back Iridium'. capacity for
that available in 2.75 MHz, and the CDKA. sy.t_' capacity to
13.75 IIIIz, which equal. about 10,000 channel.. 001 MA10rity
Report, S 8.2. 1. However, not all the.e channel. would be
necessarily available because Iridium could achieve only about
1200 channels, which appears not to be .ufficient to fulfill
XDtorola '. busine.. plan. According to the .eParate analy.i. in
Annex 5.5, the Iridium realizable capacity over COIlUS in 2.75 MHz
is about 650 channels.
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A cOJaProaiseapproach to accOlllDOdate both CDIIA and TOXA
syst... was also cooidered. This hybrid full band/polarization
sepentation sharing approach would allow all proposed CDXA and
'l'DKA syst... to be acc0880dated in the proposed IISS allocation •
.btl 001 Djority Rlpprt, S 5.2. Under this approach, all
proposed .yet... would be acco.-odated through u.e of left- and
right-hand circular polarization. (LBCP and RHCP). TDKA!PDMA
operation would be peraitted in the top 2.75 JUlz on both L';'bancl
and. S-band (i.e., froa 1623.75-1626.5 HRz and 2497.25-2500 KHz)
with RHCP. COMA operation would be pez:aitted with LBCP and ItBCP
in the remaining band segment. in their entirety. All operational
.yet... would be required to lllAintain 6-8 dB of cro.e-polarization
ieolation with their .a~ile terminal antennas and 20 dB cro.s
polarization isolation with their eatellite antennae to minimize
interference into sya~ in the opposite polarization. Band
sharing UlOng the CDJ(A eyet_ would be detemined by the
interference sharing rules outlined in sections 2 and 3.

Under this plan, approzilllAtely 3640 channels would be
available for TDMA/PDMA operation, and 10,000-15;000 voice
circuit. for multiple CDXA syst8lB8. 151 IAjority BeRort, at
S 5.2. 3. All .yet... would be required to lIOclify certain design
parameters in order to effectuate thi.approach. Motorola would
have to operate in both L- and S-bands, rather than it. propolled
bidirectional syat_, and reduce the 'rOllA data rate and required
power for the TDKA carrier. The COXA syet... would have to accept
.are interference fraa~ syst... operating at a higher PPD
level, and eaae would have to change their channelization .ch....
to accc.modate non-hc.ogenou. syst.... All .yet... would have to
blprove mobile teDlinal antenna perforlUlnce and to optimize
antenna d.sign. IlfGl MAjority R.port, S 5.2.4. All systems would
al.o have to operate a higher PPD level than the exi.ting
coordination trigger of -142 dBw/m2/4 kHz. IWA1 MAjority R.port,
S 5.2.5.

Motorola disagr••s on various technical bas•• with the
fea.ibility of.this propo.ed plan to acca-odat. all sy.t....
IWOl Mjority 8tU2Ort, S 5.2.7. It has also refused to modify the
design of its Iridiua .y.t_ in any of th. propos.d waye to
facilitat••pectrum sharing and multiple entry. twAl IAjority
Report, Annex 5.2.3.

As noted pr,vioualy, five of the proposed US syet.. would
operat. in low or -.dJ.WI .arth orbit, and two propoe.d sy.t_
would use geostationary sat.llit18. -. 001 MAjority ftImOrt,
S 1.1. All .yst... propoae Hrvice to low-powered mobil.
satellite ter.ainala that have ant.nnaa with little or no angular
diacriaination in either th. aztmuth or .levation Angles of
tranaai.sion.

Direction is not a factor with these types of .abile
terminals when calculating potential interference, and therefore,
satellite orbital altitude does not substantially change the
intersy.tem interference environment. !WGl MAjority Report,
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S 5.4.1. Accordingly, GIO and LBO syst... can share the )ISS
allocation as long as all syst... operate within the agreed upon
IIRP spectral density thresholds for the L-band and the PPO lillits
for the S-band. IWGl IAjority Report, S 5.4.2-3. Under the
recommended interference sharing approach, LBO and GBO syst...
should have full acc.ss to the banda for COMA operation.

6. System Descriptions for Sharing AnAlysi.

AMSC, C.l.at, Const.llation, Bllipaat, LQSS and TRW have all
agreed to facilitate full-band interference sharing with other
propo.ed .y.tema in the as/ROSS band by modifying .y.t.... design
par_ters. A number of proposed design Par_ter. were included
in the sharing analysis of Section 5 of this Report. Host syet...
have proposed an increase in the number of be_ per satellite,
and .everal may modify their channelization plans. isul ll&l
IlAjority Report, S 6 .1.

The capacity of US ayatema in a aharing environaent is
directly related to the size and number of antenna be_ on their
satellites. Because each frequency channel can be reused in each
beam, there ia a nearly proportional increa.e in capacity froa
doubling the number of beams that cover the ground. 001 1lA10rity
Report, S 6.2.1.1. The number of beams in a given area hal a
direct correlation to the realizable capacity of a syatem. y.t,
satellites with more beams are relatively .are expensive. In this
regard, it should be noted that some of the propoaed COMA syet...
provide significantly higher number of COROS channels with 20 or
fewer beams for which Iridium requires 59 beams.

Polarization isolation can alao be used to maximize shared
system capac i ty• IIG1 IlAjority Report, S 6.2. 1.2 • Further
improvements in the capacities demonstrated in Section 5 of the
Report can be obtained depending upon the configuration of the
actual systema and coordination Par_ters. IIG1 IlAjority Report,
S 6.2.1.3-4. Anticipated 1aprovements in vocoder and modulation
technology would also enhance shared ayst.. capacity. lmil
MAjority Report, S 6.2.2. In short, the capacity figure.
repreaented in Section 5 under the full-band interference .haring
analysis should be viewed aa conservative for both current and
future system de.igna.

7 • Effect. of ShAring with Service. other than US/WS

There are .everal .haring con.iderations on the use of the
band.. Firat, the lower Part of the uplink band (1610.6-1613.8
IOIz) i. allocated internationally to the Radio Altronoay Service
(RAS) on a co-primary basis. lISS and ROSS providers au.t
coordinate use of this Part of the spectrum with RAS. Second,
Aeronautical Radionavigation Service (AIU1S), for ezaaple the
Ruasian GLOHASS system, shares primary status in one of the banda
internationally. GLOIlASS has been coordinAted in accordance with
Footnote 732 and Article 14 in the band 1602-1616 IOIz. GLOIlASS
currently operat.s an earth-to-space link in the band 1602-1616
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IIBz, and has advance publi.hed with the IFRB for the GLONASS-X
system up to 1620.6 IIBz. _ IIG1 MAjority Report, S 7.2. If
sharing with GLORASS cannot be resolved, the 1610-1616 IIBz band
may be unavailable for KSS/RDss.

Third, the Global Positioning Service ("GPS") system operates
under the radionavigation-satellite (space-to-earth) allocation in
the 1559-1610 MHz band and may present out-of-band emission
iaaue. • OUt-of-band _issions limits would resolve any
interference issue related to GPS. sa 001 MAjority Report,
S 7.3.

Fourth, the Instructional Television Fixed Service ("I'1'I'S")
and the Multichannel Xultipoint Distribution Service ("MHOS")
operate above 2500 IIBz, and certain out-of-band emissions may have
an iapact on downlink operations in the KSS/RDSS Band. .
Industrial, scientific and medical applications could also t.pact
operations in the 2483.5-2500 MHz band. These service. should not
significantly re.trict use of the S-band by KSS. IIG1 MAjority
RePOrt, S 7.4.

8. ADalysis of the Sharing Options

In evaluating sharing options and technical rules for the
proposed XSS allocation, consideration must be given to section 1
of the Communications Act of 1934, the FCC's existing policies on
domestic and international satellite services, and the ITO
Convention. IIG1 xajority RePOrt, S 8.0.

In establishing policies and rules governing domestic
satellite services, the PCC has identified four specific
objectives I (1) expedite the introduction of new technology and
.ervices; (2) afford reasonable opportunity for multiple entry;
(3) facilitate removal of institutional re.traints on systea
development; and (4) allow for incorporation of future
technological advances. itA Domestie CQWPUnications-Satellite
Facilities, 84 FCC 2d 584, 586 (1980).

The FCC has recognized that multiple entry and competition
-.ong .atellite syst.. operators fosters the.e policy obj~tiv.s

by prOlllOting aarket-clriven services, coat-baaed charges, and
technological innovation to improve service. &H, LSLt., BAdio
PltePaination Sasellite Service, 60 RR 2d 298, 301 (1986). This
.ultiple entry policy has a direct bearing on the adoption of
technical rul.. because the PCC should select "the system design
which best asaure. that the benefits of a competitive marketplace
are made available to • • • u.ers." ld.; 'M al,o Competitive
Carrier, 85 PCC 2d 1 (1980).

Moreover, the need for international coordination of
Batellite sy,t... has long been recognized a. a part of u.s. radio
ca..unications policy, and the United State., aa a member of the
ITO, i, camaitted to foatering the shared intere,ts of all
Admini,trations in planning use of spectrum resources. Theae
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interests include I (1) equitable access to the radio frequencies
allocated for specific services for all ~nistrations; (2)
efficient and econa.ical resource utilization; (3) use of advanced
technology; (") unifora technical criteria for satellite syat..;
and (5) adaptability to the features of various AdIlinistration
requir_nts" and the needa of technological developlent and new
services. _ I'l'Q Convention, Art. 33; Space WARe, 100 PCC 2d
976, 1000 (1985).

While each approach should have as its objective the
satisfaction of all of the foregoing criteria, the following are
critical factors for evaluating the various approachesl

(a) MAximization of multiple entry;
(b) Potential aggregate capacity; and
(C) Pacilitating new entrants and international and domestic

coordination.

In evaluating the approaches considered, the majority of IWGl
concludes that the Pull Band Interference Sharing approach will
best serve the public interest because it aaximizes multiple
entry, promotes competition, and facilitates and domestic and
international coordination. Most importantly, the Pull Band
Interference Sharing approach provides for efficient use of
spectrum. It yields increased channel capacity because multiple
systems can share the entire band; and unlike Motorola's proposed
band segmentation split between TOMA and COMA systeas, the Pull
Band Interference Sharing approach does not require spectrum to be
used for guard bands. Through a relatively few PArameters,
multiple KSS systems can coordinate and provide more than 10,000
channels over CONUS. No band segmentation approach provides as
many channels.

Band segmentation approaches considered generally produce
fewer available CONUS channels, and provide only uncertain
opportunities for system growth and addition of new entrants
beyond the current six applicants. Band segmentation would also
likely result in fewer economically viable syst... because, where
there is more than one system in either the TDMA/PDMA segment or
the COMA segment, there would be relatively few channels available
to each. Moreover, there are several disadvantages to band
segmentation in generala (1) increased complexity (and cost) of
satellite systems wedged into smaller bandwidths; (2) lower
overall capacity from increased interference as syst... are made
more complex to make up for less usable spectrum; (3) loss of
capacity gain from multiple COMA systeas using entire bandwidth;
(4) spectrum warehousing in one segment because multiple systems
cannot reuse the entire bandwidth; and (5) reduced competition.
In light of the availability of Pull Band Interference Sharing,
The various band segmentation approaches do not serve the public
interest.

IWGl also considered the facility of international
coordination under the full band interference sharing and band
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segmentation approaches. The simplicity of coordination under the
full band interference sharing approach would carry over to the
international forwa. IH. 001 IlAjority RePOrt, I 8.3. On the
other hand, it would be inherently difficult to coordinate a
bidirectional system which cannot share spectrua with other IISS
syst... on a co-frequency, co-coverage ba.i. for the .... rea.ona
which make MOtorola's Iridium .ystem difficult to coordinate with
the other proposed U.s. IISS .yet... , and authorization of .uch a
system could result in service gaps at the u.s. borders to
accOJlllllOdate foreiqn or international IISS .yst....

•
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1. IACIGI,OtlHD .

This report will describe and evaluate proposed methods of
achieving multiple entry and sharing among satellite systems in the
1610-1626.5 MHz and 2483.5-2500 MHz MBS/ROSS bands on the basis of
Full-Band Interference Sharing and Band Segmentation. l

Applications to provide mobile satellite service (M$S) and
radiodetermination satellite service (ROSS) have been tiled by six
corporations: Constellation Communications, Inc. (Constellation),
Ellipsat Corporation (Ellipsat), Loral Qualcamm Satellite Services
(LQSS), Motorola Satellite Communications, Inc. (Motorola), TRW
Inc. (TRW), and American Mobile Satellite Corporation (AMSC) (MBS
only). Celsat, Inc. (Celsat) has indicated an intention to file an
application to use the MSS/ROSS bands.

At the 1992 World Administrative Radio Conference (WARC-92),
spectrum was allocated internationally for MIS in these bands on a
primary basis. The band 1613.S-1626.5 MHz was also allocated on a
secondary basis for MSS downlinks. Subsequently, the Federal
Communications Commission (FCC) proposed to allocate the 1610
1626.S and 2483.5-2500 MHz bands to MSS/IDSS (in IT Docket 92-28)
and convened this Negotiated Rulemaking Proceeding (CC Docket 92
166) . The charter of the Negotiated RUlemaking Committee (the
"Committee") states that "(tl he purpose of the committee is to
provide recommendations to the 'ederal CCIIIII\W1ications Commission to
be used in the formulation of technical rules governing the
provision of mobile satellite services (MSS) operating in the
1610-1626.5 MHz (Earth-to-space), 1613.8-1626.5 MHz
(space-to-Earth), and 2483.5-2500 MHz (space-to-Barth) frequency
bands. The committee will also assist the PCC in resolving
questions relating to (1) the maximum sharing of available
frequencies for mobile satellite services, and (2) coordination of
these services with existing and future terrestrial and/or
satellite services, domestically and internationally.- (MSSAC-1.)

The Committee created three Working Groups. The Committee's
Work Program direct. Working Group 1 to -[r)ecommend modifications
to the existing rule. for the.e bands (47 C.P.R. I 25.141), or new
rules as nece.sary, to maximize multiple entry and to avoid or
resolve mutual exclu.ivity among the non-geostationary satellite
applicants, and between proposed non-geotttationary and proposed or
authorized geostationary .atellite systems, while maintaining the
economic viability of the .ystems.- (MSSAC-1.)

The PCC has .tated that -[alpplicants filing by the cut-off
date [June 3, 1991] will be afforded an opportunity to amend their

This report vas developed in accordance with the work plan.
previou8ly adopted by the participant•.
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applications, if necessary, to conform with any requirements and
policies that may be adopted for satellite systems in these bands. "
(Report No. DS-1068 (April 1, 1981).)

In general, the applicants have described a variety of ser
vices, which include near-toll quality voice, data, paging,
facsimile, and ROSS (position determination) to users with handheld
and/or vehicular terminals domestically and, in some cases,
internationally. Five applicants have proposed to offer such
services through a network of low or medium earth orbiting (LEO)
satellites. The sixth applicant (AMSC) proposes to provide
services within the United States in the same bands using
geostationary (GEO) satellites. Celsat a180 proposes to use
geostationary satellites in conjunction with terrestrial
facilities. The fact that several other administrations have
submitted advance publication information to the International
Frequency Registration Board ("IFRB") for use of these bands
indicates that some non-U.S. entities may be interested in
constructing MSS systems.

1.1. Hoainal Par..eters of Proposed LBO aDeS Gao ayst....

This section contains a brief description of the proposed
MSS/ROSS systems and some of the nominal parameters of each
system. 2 See also section 1.4, where a tabulation is given for the
frequency plan, modulation and channelization scheme of each
system.

1.1.1. Constellation. Constellation proposes a LBO satellite
system that it calls "Aries", which would provide voice, data,
facsimile and ROSS. The proposed system consists of 48 satellites
in 4 planes in polar orbits at an altitude of 1020 km above the
Earth. As originally filed, Constellation proposed to use
SCPC/FDMA uplink transmissions from user terminals and TOM
transmissions spread over the 16.5 MHz downlink to user terminals.
The system is now under review to increase satellite capacity and
will use COMA access techniques across the 16.5 MHz allocated for
user terminal uplink transmissions.

2 The information in Section 1 of this Report was provided
by each applicant and represents a combination of data
trom the applications, other FCC tilings, current
thinking on system design and considerations to maximize
the shared use of the MSS!RDSS band8 by authorized
entities. See Sections 5 and 6 of this Report tor
additional explanation.
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1.1.2. Elliplat. Ellipsat proposes a satellite system, known as
"Ellipso", to provide voice, data, facsimile and ROSS. Ellipsat
initially plans to build, launch, and operate 6 LEO satellites, and
eventually to increase capacity by expanding to a maximum of 24
satellites. It proposes to operate the satellites in inclined
elliptical and equatorial circular orbits with a maximum altitude
of 7800 kIn. Ellipsat claims that its use of elliptical orbits
would optimize coverage of the United States with a minimum number
of satellites. It plans to operate this system using channelized
COMA digital spread spectrum techniques.

1.1.3. ~. Loral Qualcomm Satellite Services propos.s a LEO
system called "Globalstar" that would provide voice, data,
facsimile, and ROSS services. The Globalstar system would use a
network of 48 satellites in inclined orbits 1414 Jan above the
Earth. It plans to use a channelized COMA access technique, based
closely on the COMA wideband digital cellular telephony Itandard
currently being finalized by the Telecommunications Industry
Association (TIA).

1.1.4. Motorola. The system proposed by MOtorola is known as
"Iridium", with which it has proposed to offer voice, data,
facsimile and ROSS. Motorola has proposed bi-directional operation
in the 1616-1626.5 MHz band. The Iridium system would be composed
of 66 LEO satellites in 6 polar orbit planes at an altitude of 780
km above the Earth. Each satellite would be capable of
demodulating user signals, and cross-linking them to adjacent
satellites. The system would use a TOMA/PDMA access format.

1.1.5. ::0. TRW has propoled a syltem known as "Odyssey" to
provide voice, data, facsimile, and ROSS lervice.. The Odyssey
system would employ 12 latellit.l, four in each of three orbital
planes, in a medium-earth orbit at an altitude of 10,370 Jan. The
Odyssey system would employ dynamically steerable satellite
antennas and channelized COMA acce.1 techniques.

1.1.6. ~. ANSC, the U.S. damestic MIS licensee in the 1545
1559 MHz and 1646.S-1660.S MHz bands, hal requelted that the FCC
also licen8e it for operation in the 1616.S-1626.5 MHz band and a
complementary downlink band on ite second and third geoetationary
satellitee to be located at 62 0 and 139 0 Weet Longitude. AMSC
states that it needJI access to additional epectrum becauee of
limitations tmpoled on acceee to its licensed bands due to
international coordination. AMSC propoles to use COMA or
narrowband PDMA acceee techniquee.

1.1.7. Celsat. Celeat hae not filed an application with the PCC.
In its filings in IT Docket 92-28 and RM-7827, however, Geleat has
described its "Celstar" concept as cOlllPrieing a hybrid
terrestrial/satellite system which would utilize two redundant
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geostationary satellites. It has proposed a channelized CDMA
access format, closely based on a COMA wideband digital cellular
telephony standard currently being finalized by the TIA.

Company/System • of Or))it Satellite
Satellites Altitucle .....

(1Ia)

Constellation/ 48 1020 7
Aries

Ellipsat/ 6, later 24 580 x 7800 8
Ellipso

LQSS/Globalstar 48 1414 6

Motorola/ 66 780 48
Iridium

TRW/Odyssey 12 10,370 19

AMSC 2 Geostationary 4
62°W/139°W

Celsat/Celstar 2 Geostationary 149
7(»oW/ll'o.

Table 1: Summary of System Constellation Parameters

1.2. aesources Available.

The FCC has proposed (in IT Docket 92-28) to allocate
domestically two 16.5 MHz bands for MlS/IDSS on a primary basis:
an uplink band from 1610 to 1626.5 MHz and a downlink band from
2483.5 to 2500 MHz. This allocation for MBS would be co-primary
with the existing allocation for ROSS in these bands. The PCC has
also proposed a secondary MBS downlink band 1613.8-1626.5 MHz.
These band proposals are consistent with allocation decisions made
at WARC-92.

1.3. bowa:a 8aA4 lbazolAg COliaideratioaa.

There are several sharing considerationa on the use of these
bands. Pirst, the lower part of the uplink band (1610.6-1613.8
MHz) is allocated internationally to Radio Aatro~ Service (RAS)
on a co-primary basis. MSS and IDSS provider. mu.t coordinate use
of this part of the spectrum with RAS.
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Second, Aeronautical Radionavigation Service (ARNS) for
example, th* Russian GLONASS system, share primary status in one of
the bands internationally. GLONASS has been coordinated in
accordance with Pootnote 732 and Article 14 in the band 1602-1616
MHz. GLONASS currently operates a space to earth link in the band
1602 -1616 MHz, and has advance published with the IFD for the
GLONASS-M system up to 1620.6 MHz.

A nUl'llber of footnotes to the ITO's Table of Allocations affect
the use of the bands. International Regulation 7311 states:

The use of the band 1610-1626.5 MHz by the
mobile-satellite service (Earth-to-space) and
by the radiodetermination-satellite service
(Earth-to-space) i. subject to the application
of the coordination and notification
procedures set forth in a.solution 46
(WARC-92). A·mobile earth station operating
in either of the services in this band shall
not produce an e.i.r.p. density in excess of
-15 db(W/4 kHz) in the part of the band used
by systems operating in accordance with the
provision of No. 732, unless otherwise agreed
by the affected administrations. In the part
of the band where such system. are not
operating, a value of -3 db(W!4 kHz) is
applicable. Stations of the mobile-satellite
service shall not cause ha~ful interference
to, or claim protection from, stations in the
aeronautical radionavigation service, stations
operating in accordance with the provisions of
No. 732 and stations in the fixed service
operating in accordance with the provisions of
No. 730.

In addition to Pootnote 7311, the PCC has proposed the
adoption of several other international footnotes which were
approved or modified at WARC-92. These footnotes are set forth
below:

2.3.1l - The use of the band 1613.8-1626.5 MHz by the
mobile-satellite service (space-to-Barth) is
subject to the application of the coordination and
notification procedures set forth in Resolution 46.

lill - - Haxmful interference shall not be caused to
stations of the radio astronomy service using the
band 1610.6 -1613.8 MHz by stations of the
radiocletermination-satelli -:e and mobile-satellite
services (No. 2904 applies).
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1li -- In making assignments to stations of other
services, administrations are urged to take all
practicable steps to protect the radio astronomy
service in the band 1610.6-1613.8 MHz from ha~ul

interference. Emissions from space or airborne
stations can be particularly serious sources of
interference to the radio astronomy service (see
Nos. 343 and 344 and Article 36) .

~ -- The use of the band 2483.5-2500 MHz by the
mobile-satellite and the r.diodete~ination

satellite services is subject to the application of
the coordination and notification procedures set
forth in Resolution 46. Coordination of space
stations of the mobile-satellite and
radiodetermination-satellite services with respect
to terrestrial services is required only if the
power flUX-density produced at the Barth's surface
exceeds the limits in No. 2566. In respect of
assignments operating in this band, the provisions
of Section II, paragraph 2.2 of Resolution 46 shall
also be applied to geostationary transmitting space
stations with respect to terrestrial stations.

International Footnotes 727 and 730 provide additional L-band
allocations to fixed service on a secondary and primary basis,
respectively, in certain foreign countries.

As set forth in Section 7 of this Report, IWG1 received inputs
from IWG2 relating to the use of the 1610-1626.5 MHz band by other
services.

Third, the downlink band (2483.5-2500 MHz) is also allocated
domestically and internationally to various terr.strial services
and applications on a primary basis. In the U.S., fixed service
systems operate in the band pursuant to U.s. footnote NO 147. To
avoid interference to the terrestrial services, WARC-9~ set in
Footnote 753F a coordination trigger level of -142 dBW/~/4kHz on
downlink PPD from each satellite (and a lower PPD level at low
elevation angles, see ITO RR 2566) .

Fourth, MARC-92 allocated the 1613.8-1626.5 MHz band
(space-to-earth) on a secondary basis only, whereas the NBS
uplinks in the 1610-1626.5 MHz band are allocated on a primary
basis.
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1.4. Propo.ed Modulat1oD and CbaADe11.at1oD Sc~•.

The following table depicts the proposed systems' frequency
plans, modulation and channelization schemes as currently
envisioned:

Company/Sy8tu JIo4ulaUon Jlultiple Jlultiple CbaDDeU.••ticm h'·czuency
Ace••• llathod Ace... ..thod (III.> .and
(Porwud Link) (lletUZ1l Liak) (III.)

Constellation QPSK Spread TOM Channelized 16 . 5 forward 1610-1626.5
CDKA 1 to 5 return 2U3.5-2500

Ellipsat OQPSK Channelized Channelized 1.1 1610-1626.5
CDHA CDKA 2U3.5·2500

LQSS QPSK Channelized Channelhed 1.25 1610-1626.5
CDKA CDHA 2"3.5-2500

Kotorola OS-QPSK PDKA/TOKA PDKA/TDKA 41.67 IQIz 1616-1626.5

TRW BPSK Channelized Channelized 5.5 1610-1626.5
COKA CDKA 2483.5-2500

AMSC QPSK CDKA (or CDKA (or 5.5 .z (or 1616.5-1626.5
PDKA/TOKA) rollA/TDIIA) 6 m.) 2483.5-2500·

Cellat QPSK Channelized Channeli.ed 1.25 1610-1626.5
CDKA CDKA 2U3.5-2500

*

Table 2: SWlIUry of !ISS Sy.tem Parameter.

AMSC has indicated an intention to amend it. application. to u•• the 2483.5-2500 MHz band
for downlink operations.
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2 • RISCI,InIOI 0' P'PIIA UP'QACIIS.

2.1. Pull .aDd %DterfereDce SbariDg.

The basic elements of a full band interference sharing
approach proposed by five of the MSS/RDSS applicants and the one
stated potencial applicant (Celsat) to accommodate multiple
satellite systems in the 1610-1626.5 MHz and 2483.5-2500 MHz bands
include the following:

Each applicant is granted a license to operate across the
entire 1610-1626.5 MHz and 2483.5-2500 MHz bands, or
portions of these bands if so requested.

These licenses are conditioned on a successful completion
of coordination by the licensees with each other (i.e.
those who filed applications within the current cut-off
period) .

Existing MSS licensees would have an obligation to
coordinate with new licensees as authorized by the
Commission, and in the absence of agreement, the Default
Values shall apply.

Default Values for the maximum downlink Pro spectral
density and maximum aggregate uplink BIRP areal spectral

,density would be imposed by the FCC on each satellite
system licensee if agreement on different values is not
reached during the coordination process among licensees.

This technical coordination in the MSS and RDSS bands is
based on the equitable allocation of interference noise
among multiple systems sharing the bands.

At the completion of coordination, the licensees would
certify to the Coamission that coordination has been
successfully completed. If necessary, the licensees
would also file any applications for modifications of
authorized parameters needed to implement the
coordination agreement.

As discussed in Section 3 below, a successful coordination
under this full band spectrum sharing propo.al require. agreement
on only a fe. basic technical parameters, the.e principally being
a maximum system PPD spectral density in the 2483.5-2500 MHz
downlink band and a maxtmum aggregate mobile terminal BIRP areal
spectral density in the 1610-1626.5 MHz uplink band. Coordination
of such levels would be done on a group basis, rather than in one
on-one or sequential meetings. In the course of the coordination,
all of the parties would mutually agree on the allocation of
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interference noise among the systems and exchange any information
and interference calculations needed to verify that the agreed upon
interference allocations are being achieved.

It is proposed that a technical approach based on an equitable
allocation of interference noise would be used in the application
of the international coordination procedures set forth in
Resolution 46 of the Final Acts of MARC·92, subject to the
agreement of other administrations.

The technical basis for this approach is that the effects of
interference from other satellite systems sharing the band can be
assessed in terms of the contributions to the link C/(No+tIo) of
each system, which determines the link margin above the required
Eb/No, and thus system capacity. This consideration applies
independently to the forward (outbound) and retu~ (inbound) paths.
Interference in the feeder link bands can also affect the ultimate
C! (No+tIo) for the link. However, for the simple frequency
changing transponders considered by the current COMA applicants, in
many cases it can be assumed that the effects of intersystem
interference in the feeder link accounts for a small but fixed
amount of additional degradation to the link Bb/Ko. This allocated
degradation to link performance could then be addressed in the
separate coordination of feeder link bands if the systems share the
same feeder link bands.

In other words, in order to meet the Cammission's objectives
of flexible multiple entry, this coordination approach requires
each system to be designed with sufficient margin to tolerate the
interference level received from the other .ystems that are
licensed to operate within the same band. During the coordination
process, individual system operators accept that changes in system
parameters may be nece••ary to achieve an equitable distribution of
the Io contribution from their systems to other systems. However,
by focussing the coordination agreement on only a few basic or
aggregate parameters, system operators retain a large degree of
fleXibility to opttm!ze their own system design objectives.

Default values for the maximum downlink PPD spectral density
and maximum aggregate uplink IlRP areal spectral deaaity are
proposed a. part of this approach in ord.r to remove po.sible
conc.rn. that the licensees will not achieve mutual agreement on
the valu.s of the•• parameter. during the coordination proc•••.
Based on the information available during the negotiated rulemaking
proceeding, this Report is able to icSentify value. for thes.
parameters on a preliminary basis as defaults while recognizing
that the optimum values for these parameters will be the result of
the coordination proc.ss among the satellite &yst_ lic.ns.... The
proposed defaul t value. for the.e parameters are sp.cified in Almex
2.1.


